TWOQ SPECIES OF SACCOGLOSSUS (ENTEROPNEUSTA)
FROM SOUTH AUSTRALIA

by L. M. Tuoyas®

[Read 8 August 1968]

A new speeivs of the Enteropneusta, Saccoglossus aulakoeis is described. 1
pussesses a deep, dorsal, longitudinal groove an its probosuis. [t is compared with
three previously described members of the genus which have similar graoves.
One of these species, Saccoglossus otggoensis (Beonhani) has been faund in the
same vicinity. This is a new record for Australia. The two species however,
occupy different hahitats, 8, aulakoeis being {onnd m coarse sand and shellgrit in
amongst the roots of Zostera while 8. otagvensis, in this locality, has heen found
only under stones at or below the level of low water spring tides.

During an investigation to determine the distribution of Saccoglossus apan-
tesis (Thomas, 1956) in South Australia, two other members of the genus have
been found. One of these is a new species and the other a new record for Aus-
tralia.

Material of both species was fixed in Bouin's-in-seawater and scctioned at
10 p. Scctions were stained either with Ebhrlich’s haematoxylin and eosin or with
Mallory’s triple stain. The latter was very eflective {or showing the basement
membrane and the skeletal parts derived from it. Proboscis skeletons were
extracted by maceration of unfixed material in 4% borax for several days. After
carclul cleaning by brushing, they were stained in aniline blue and mounted in
cedarwood oil.

Saccoglossus aulakoeis n.sp.

The trivial name is descriptive ol the deep, median groove on the darsal side
of the proboscis (wAefé = a groove or furrow ).

Specimens have been found at Port Willunga, South Australia (lat. 357 167
50" S, long, 1382 27’ 20' E) in a shallow tidal pool about half an acre (0-2 hec-
tares) in extent about a guarter of a mile (400 m) south of the mins of the Port
Willunga jetty. The pool is covered to a depth of five or six feet (about 1-6 m) at
Ligeh spring tides and about half its floor is exposed at low spring tides.

Zostera tasmanica G, V. Martens grows sparsely in small patches at about the
level of normal spring lows and in amongst the roots of sume of these patches, the
enteropncust has been found, It is by no means common, The soil aver the under-
lying rock is not more than an inch or two deep and consists of sand and shell grit
with little or no mud, The animal has not been found in sand without Zoslera and
many patches of Zostera do not contain it. One specimen has been found in
amongst the roots of Cymodocea antarctica (Labill.) which grows abundantly in
slightly deeper water in the pool. The pool is partly protected by a low, rocky
elevation (covered at mid-tide) on its scawards side, but it is open to the sea at
all states of the tide.

At Brighton, (lat. 353° 02’ S, long, 138° 31" E), about thirty miles north of
Port Willunga, after a heavy storm, some masses of Zostera roots were washed
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ashore on g sandy heach, In amongst the roots were tound [our fragroents of
enteropneusts similar in size to the Port Willunga specimens, One of these [rag-
ments included a portion of a proboscix with & deep dorsal groove. Sectioning of
thus iaterial has confirmed that it is 8. aulakoeis.

The species agrees with the diagnosis of the genus Saccoglossus Schimke-
witsch, 1892 (syn, Dollchoglossus Spengel, 1893) in the possession of the follow-
ing characters: ﬁa) proboscis very ng. (b) collar abont as long as broud, (c)
lateral genital folds present but dorsal gonads absent, (d) gill pores small bt dis-
tinet, (e) perihacmal spaces present, (£) posterior oesophageal pores present,
anterior ones absent,

EXTERNAL FEATURES

S. aulakoeis (Fig. 1) is a species of small to moderate size, Full grown, intact
SPETITNENS ure diﬂicjl to ghtain but a specimen of veasonable size which lias heen
relased by the method recommended by Ledingham and Wells (1942) (isolenic
magnesinm chloride ). had the following dimensions. Proboscis 16 mm; collar 25
mm: branchial region 5 mm: oesophageal region 2 mm; hepatic region 13 mny
intestinal region 24 mm: genital region (which overlaps from the branchial to the
hepatic region ) 10 mm. The gonads were not fully mature.

The prohoseis is orange-red and its base, uswally hidden by the collar, slightly
darker, On thiy the preoral ciliary organ (Fig. 1) shows up as a U-shaped vellow
linc. The anterior three-fifths of the collar is similar in shade to the proboseis, The:
remaining two-fifths hears two broad, slightly elevated hands, paler and yellower
and separated by o narrow groove, the posterior wall of which shows up as a still
paler band. This latter hand corresponds to zore four in the histological divisions
of the collar epidermis (Fig. 6 )

Dorsally and laterally, the hranchial region is slightly browner than the pro-
boseis and is heset with irregular flecks of yellow-orange. These are groups of
aland cells (epidermal glandular eminences, Figs, 1, 7, § and 10). The ventral
musculature of this region s again similar in shbade to the proboseis but with
narrow and slightly paler transverse striations (Fig, 1), The oesophageal region
is similar in colour to the dorsal hranchial region hut the flecking, dorsally and
laterally, is denser. In the hepatic region, the body wall is somewhat translucent
and the surface flecks on the epidermis are smaller and sparser. In living soeci-
mens. the deep brown colour of the lateral saccules of the Tiver region of the
alimentary canal show through clearly. The intestinal region, too, is translucent
and the sandy guk contents show through, The flecks on the epidermis are still
evident but ure moare widely spaced and are smaller than they are on lhe
hepatic region.

In preserved specimens, the proboscis tapers slightly throughout its leneth
but in Hving aud fully relaxed material, it hag the form of 4 very elongatc pear.
heing appreciably thicker at its base, It has a deep mid-dorsal groove which, at its
deepest, is a third to a half of the diameter of the organ and it extends almost to
the anterior extremity (Figs. 1 and 4). Posteriorly, in the vicinity of the proboseis
eomplex, it is shallower so that on the basal fuce of the proboscis, ity depth is
about one-fifth of the diameter. The preoral eiliary organ has a pattern similar to
that in ather members of the genus in which it has been deseribed { Brambell and
Cole, 1939b: Brambell and Goodhart, 1941; Thomas, 1956). It is U-shaped and lics
nn the base of the probosels closer to the stalk than to the outer border of the
hase. The dorsal tips of its arms, however, are deflocted inwards and herein it dif-
fers slightly from the orgun as it is pictured by Brambell and Cole {1939h) in §,
yuber (syn. 8. cambrenyiy Burdon-Jones and Patil, 1960) in which the arms are



Fig, 1. Savcoglossus aulakoets, anterior end, lateral view.

Fig. 2, Qesophageal region, dorsal view.

Fig. 3. Transvorse section, dorsal proboseis groove.

Fig. 4. Transverse section, probascis.

Fig. &. Proboscis skeleton, ventral view.

Fig. 6. Zones of collar epidermis. b., bady of proboscis skeleton; b.l., basement layer: ¢., vollar;

c.e, 1to 5, zones of collar epidermis mumbered from anterior end: d.pr.. dorsal groove of pro-

hoseis; e.gle,, epidernal glandular eminence; g.p,, gill pore; gr., genital ridge; h., horn ol

proboscis skeleton; fean.pr., inner circulur muscle layer of probosuis; k., keel; Lbl., latoral blood

vesscl; Lm.pr., longitudinal misscles of proboscis; m.d.bl., mid-dorsal blood vessel; n.l., nerve

layer, o.c;m.pr., onter ciroular muscle layer of proboscis: o.p., oesophayeal pore: p.o.or., preoral

cilisry organ; pr.,probosis; pric., proboscis coclom; pr, sk.. proboscis skeleton; 3., sole, formed

hy ventral longitudinal muscles; th.nl, dorsal thickening of nerve layer: v.gle., vacunle of
epidermal gland cell,
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straighter, There is a single, slit-like proboscis pore on the stalk, close to its junc-
tiun with the collar and slightly ta the lett of the mid-line.

The collar is longer than its dimmeter in the propertion of about 1:0 to (77,
It is also longer dorsally than it is veatrally in the proportion of about 10 to (1-85.
This is dne partly to @ slight retraction of the ventral part ol the anterior Hange
under the mouth and partly to the dorsal part of the posterior Mlange extending
farlher over the branchial region than does the ventral part (Fig. 1). The pos-
terior two-fifths, approximately, of the collar hears two broad, slightly elevated
bands of about equal width and sepurated by the navow groove already
mentioned,

Anteriorly, the branchial region is somewhat guadrangnlar in fransverse sec-
tion as most of the main musculature is ventral in position, The ventral surface of
the body thus torms a broad sole on which the animal ereeps (Fig, 1). Farther
back ]in ‘the branchial region, the sole has a shallow median ventral groove { Figs,
T andd 8).

There are from twelve to twenty-five pairs of soal) gill pores sel in shallow
dorse-lateral depressions. The anterior two or three pairs are coyered hy the poss
terior flange of the collar. The last five or six dinnnish in size and get successively
closer to the mid-dorsal line (Fiz, 2). In small (immature) specimens the first
gonads are seen whout half-way alonyg the branchial region hut in fully mature
specimens, thay hegin closely behind the collar, Depending on the maturity of the
specimen, the gonads form more or less conspicuous genital ridges (Fig. 7). In
immature specimens (Fig. 8) the ridges arc relatively inconspicuous, These
estend to the beginning of the hepatic region in matnre specimens and wind vather
abruptly. In immature specimens they do not extend as far back, In the branchial
region, the gonads are rather lateral in position but behind the gill pores they
hecome more dorso-lateral Sk"i%» 2).

About 1 mm hehind the last gill pore lie the ocsophageal pores (Fig. 2).
These are arranged in two rows one on each side of the mid-dorsal line. The
pores number from two to seven or ¢jght pairs bot the more anterior ones are not
patent. The spevimen shown in Fig. 10 had two patent (1 and 2) and three rudi-
mentary (3, 4 and 5). The disposition of the rows is variable. Seven specimens
were examined in this regard, In threc of these the rows were almost parallel to
cach other and to the mid-dorsal line, in three they were slightly divergent. the
more posterior being the farthest apart and in one they diverged at an angle of
about 30°. This specimen is shown in Fig, 2. The larger and patent porcs are the
most posterior. In the anterior oesophageal region the sole (Figs. 7 and 8) is as
braad as it is in the posterior branchial region but begins to narrow towards the
posterior end of the oesophagus. The hepatic region can he recognized by the
more or less regular lateral dilatations of the alimentary canal which cau be seen
through the someswhal transparent body wall. The sole here narrows further and
beeomes less in width than the dorsal part of the body though its lateral bulges
aré shill apparent. Tn the intestinal region the hody tapers slightly to the termingl
anus and the ventyal musculature diminishes in amount so that the sole disappears
and the hody is rounded in transverse section.

INTERNAL ANATOMY

Proboscis

The glandular and eiliated epidermis of the proboscis extends to the hottom
of the dorsal groove and beneath it lies the nerve layer (Fig. 3 and 4). Over most
of the proboscis, this 15 about 12 to 14 u thick. At the bottom of the proboscis
groave there is a marked ridge in the nerve layer so that at this peint it is 30 to 32
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Fig. 7. Succoglossus aulukodis, transverse section of nearly mwture femade in fiest region ol
oesophugns,

Fig. 8. As Fig. 7 but of immature female.

Fig. 9. Longitudinal sagittal section of proboscis complux.

Fig. 10. Longitudinal section showing oesophageal pores. hic,, buceal cavity; c.. collar: c.co..
collar cord; c.cl,, eallar coelom; e, central sinus (blood sinus); d.blv.. dorsal blood vessel;
dlm. dorsal longitadingl nuscle; dn.e. dorsal nerve cord; e.gle., epidermal glandular emi-
nence; gl,, glomervlus; hov., heart vesicle ( pericardivum ) & i.e.m.pr., inner layver of circular muscles
of proboscis: Jm.pr., longitudinal muscles of proboscis; Lin.p.c.. longitudinal muscles of peri-
huemal cavity; Lw.d.gr.. vertieal section through wall of dorsal groave: m.. mouth; n.lpr., nerve
liyer of proboscis; o.coupr,, outer laver of cireular musceles of proboseis; oes. L. first region of
ossopliagus; o.p. 1 and 2, first and second oesophageal pores (patent); o.p. 3, 4, and 5, third,
tawcth and fifth oesnphageal pores (rudimentary ); o.psk., sappuorting skeleton of oesophageal
pures; ov., ovary; pr., proboseis; pr.c., proboscis codlom; pr, ca., proboscis canal {endsac): p.sk..
proboseis skeleton; st.d., distal portion of buccal diverticulum; st.p,, proximal portion of buccal
diverticulnm; tr.c., trunk coelom; v.bl., ventral bluod vessel; v.lm., ventral longitudinal muis-

cles: v.n.e., ventril nerve cord.
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w thick (Fig 3). There is also i general thickening ot the netve layer at the base
of the proboscis. particularly under the preoral ciliary organ where it may be
three times its normal thickness {Fig. 9) The outer layer of circular uscles
immediutely under the hasement membrane is a hialf to two-thirds of the thickuess
of the nerve layer. The longitudinal muscles form nine or ten concentric layers
separated by lnose connective tissue. These are compressed and barely distin-
guishable immediatcly under the dorsal groove (Fig, 4) and they are reduced to
five or six in number posteriorly in the vicinity of the prohoscis complex (Tig. 9).
An inner, thin Jayer of circular muscles lines the coelomic cavity, The latter
extends almost to the tip of the proboscis. Anteriorly it is narrew, being only
ahout one tenth of the diameter of the prohoscis, but it expands considerably pos-
teriorly to accommadate the proboscis complex.

Two blood vessels are present immediately outside the outer circular mosele
laver on the erests of the ridges formed as the result of the presence of the dorsal
proboscis groove (Fig. 4). A small, subneural vessel (median dorsal vessel) has
heen seen it some specimens in the mid-dorsal line but a median ventral blood
vessel has not heen ohserved in specimens so far examined.

The buccal diverliculum (stomochord) (Fig. 9) has a wide, ventral pocket
the posterior wall of which is indented by the blunt, anterior tip of the proboscis
skeleton. The diverticulum is bent slightly backwards at its tip under the end of
the skeleton. The lumen of the pocket is wide and broadly in contact with the
main lumen of the buccal diverticulum within the neck of the proboscis but it
is not confluent with the huccal cavity. 1t is occluded at the level of the peint
of migin of the horns of the proboscis skeleton. Anterior to the ventral pocket,
the buceal divecticulum has no continnous lumen, but only a series of uncon-
nected cavities whicl diminish in size aoterjorly, This anterior part af the
hueeal diverticulum differs from the form usual in the gevus in that it is sharply
divided into two regions of more ov less equal length, The proximal part i thick
and conical, while the distal part is very thin being only about one sixth of the
diameter of the proximal part at its widest, The distal part is attached antero-
ventrally and eurves dorsally to end near the anterior extremity of the glomerulus.
its cells are much smaller and less vacuolate than those of the proximal part hut
the separate portions of its lumen are apparent almost to its anterior end.

The glomerulus (Fig. 9) surrounds the distal part of the buceal diverticulum
hut al the level of the proximal part it is almost entirely lateral and ventral. It
ceases posterorly at the level of the ventral pocket of the huceal diverticulum.
The curdiac vesicle ( pericardium) and centead sinus (Fig. 9) call for no specinl
vormment. The dorsal mesentery of the probuscis extends forwards nearly to the
level of the constriction of the buceal diverticulimn, The ventral mesentery is shor-
ter, extending forwards only to the level of the veutral pocket of the buccal diver-
tivulam, The Teft coelowic pouch so formed, communicates as is usual in the
genns, throngh the proboseis canal (endsae) with the prohoseis pore which is dor-
snlateral on the left side of the proboscis stalk,

The prohoscis skeleton (Figs. 5 and 9) is slender, terminating anteriorly in a
rounded tip which partly penetrates the posterior wall of the ventral pocket of the
buceal diverticulum. The ventral keel is well formed and posteriarly it bifureates
to become continuous with the homs. These extend ahont hali-way along the
collar and embrace about half the circumference of the buceal cavity.

Clollar

The five transverse, eprdermal zones of the collar distinguished by Spengel
(1893) are present (Fig. 8). The first, which overlaps the anterior Bange of the
enllar, contains cells which have large vacunles distally. This vone merges into the
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secondd. This forms an epithelium, which, at its thickest, is more than three times
a3 thick s the first zone, and occupies neuarly three-fifths of the length of the
collar. s cells contain large numbers of small basophil granules in [he inner
three-quarters of their lengths, The third zone and the fourth and fifth zones com-
bined, form two elevated bands which are readily visible externally. The third and
fourth zones are little more than half as thick as the second. The third is histalogi-
cally similar to the second except in that the basophil granules are concentrated in
the inner half to two-thirds of its cclls. The fourth zone is by far the narrowest
and forms part of the posterior wall of the groove. Tts granules are nore densely
packed am} arc fairly evenly distribnted throughout the Jength of its cells, In the
fifth zone the granules are more sparsely and evenly distributed and towards ity
posteriar end there are peripheral vacuales which are churacteristic of the epitlie-
linm of the briochial region with which this zone merges.

The neeve cord of the collar is solid thronghout its length, The dorsal 1nesen-
lery is incomplete and ends anteriorly a little hehind the point where the pro-
baoseis skeletan divides to form the two herns, The ventral mesentery s mare
variahle in extent, In some specimens it exlends as far forwards as the level of
the posterior tips of the homs. ie. about Lalf-way wong the collar while i otliers
it is apparenl only near the posterior end.

Trienk

The gill pores increase in size over the first two or three skl decrease in size
over the Tast four or six. The posterior gill pores are very small and may lack gill
pouches. Behind these there may be two of more rudimentary gills. The tongucs
project farther into the pharyny than do the septa. The gills extend a little more
than half-way around the cireumference of the pharyny,

In the oesophagus there are three regions. In the first, the epithelinm is
similar to that of the ventral part of the pharynx but its walls ave thicker and have
a higher proportion of gland cells, Its lateral walls are ircegularly sacculated (Fin,
10). In the second region the walls are mnch thicker and the lumen correspond-
ingly narrewer, At its antero-dorsal end here are deep grooves in the dorsolateral
walls into which the oesophageal pores open. Of these, two 1o five are patent and
two to four da nol open to the surface but are represented hy outpushings of the
dorsolateral grooves, There may be comesponding indentations of the epidermis
above them, All are supported by skeletal clements which usually fuse to form
an almost continuous plate which is perforated in the positions of the patent and
the nou-patent poves. These clements are, like the other skeletal structures of the
animal, thickenings of the basement laver which underlies the nerve layer over the
whole of the body. In the third region of the vesophagus the walls are thinner and
the lumen wider, Laterally there is an irregular sequence of shallow pouches. This
region merges into the hepatic region which differs from it mainly in that the
lateral pouches are larger and more veanlarly arranged. In the intestinal region,
the alimentary canal is simple, Its wall is thin and the lumen wide. There are
hawever, two ventral thickenings separited by a namow, median, longitudinal
groove which extend nearly ta the posterior end.

COMPARISON WITH OTHER SPECIES

Three other species af Saccoglossus have been described as possessing dee
dorsal grooves on the proboscis. These are 8. mereschkotwskil (Nic, Wagner) 1885,
S. ofagoensis { Benham) 1809, and 8. suleatus (Spengel) 1863, While the Srsk lwa
have beem adequately described (van der Horst. 1939), the third was described
from three anterior ends only which became dried up so that detailed examination
was impossible (Spengel, 1893),
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The main differences between these three species and S. aulakoeis are listed
in Table 1. The relevant data vn S. mereschkowskii, S. etagoensis and S, stlcalus,
have heen taken. in the main. from van der Horst, 1930 and 1939.

S, aulakoeis is established on its possession of the following combination of
characters.
1. A deep dorsal proboscis groove.

9. The ventral musculature forms a promiucnt “sole” in the posterior bran-
chial and oesophageal regions.

The collar is slightly longer than broad.
The fourth epidermal zone of the collar cpidermis is very narrow.

There are two to five pairs of patent oesophageal pores preceded by twa
to four rudimentary ones.

The longitudinal muscles of the proboscis are arranged in nine or ten
concentric layers.

7. Epidermal gland cells extend to the hottom of the probosas groove.

8. The glomerulus covers the anterior end of the buccal diverticutum,

9, The buccal diverticuhim has a very narrow distal portion which is not
conspicuously hent and in which the lumen is incomplete,

10. The proboscis skeleton is bluntly rounded anteriorly,
11. There arc no cavities in the dorsal nerve cord of the collar,

L ¥

<
;
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DISCUSSION

S. aulakoeis has been found only in the restricted regions indicated in the
introduction. Even here it is not common, It is rarc to find as many as two or
threc specimens in a spadeful of soil, It is interesting however, that frequently
specimens varying in size from 1-3 cm to 55 cm may he found at the same time.
This suggests that the breeding season for the species is an extended one or that
there is a considerable variation in growth rate, However, animals with mature or
maturing gonads are generally seen in late winter and early spring (¥ig, 7), while
in the summer months the gonads arc invariably small (Fig. 8). Mature specimens
do not coil markedly in the pust-ranchial and oesophageal regions as do those of
S. apantesis (Thomas. 1956). This is, no doubl, to be associated with the lesser
degree of development of the genital ridges,

In all specimens exwmined, with the exception of these fixed without
adequate narcosis, the collar is slightly longer than it js broad, The definition of
the genus states that the collar is “about as long as it is broad”. The proportion of
the length to breadth of 1-0 to 0-77 is considered to fall within the limits of the
definition but the extent of the ratio is noteworthy.

Non-patent oesophageal pores have been deseribed for S, ruber (syn. S. cam-
brengis Brambell and Cole, 1939) and they also oceur in the present species, 1t
will be necessary to determine their presence or absence in several other forms
before reasons for their existence can be discussed,

There is a possible association between the dorsal thickening of the uerve
layer and the dorsal groove of the proboscis. Both S. ofagoensis and S. aulakoeis
have deep dorsal grooves and a thickening of their nerve layers, Similar thicken-
ings of the nerve lavers have been described in 8. ruber and in §. horsti (Brambell
and Goodbart, 1941) and in these too there is a dorsal groove in the proboscis
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though it is 1ot mearly as deep as it is in the first two species named. Tu S. apan-
tesis however, the dorsal groove is only slightly developed and the thickening of
the nerve layer is also sHght

While the description of this xpecies was being prepared, some specimens
which clearly belonged to the same genus were found under stones on Snapper
Point, This lies ahout half a mile (ubout 800 m) south of the pool in which S,
anfakoeis had been found. These specimens were at first thought to be the same
species as they also bad u deep dorsal groove on the proboscis, Closer examination
and later, a study of longitudinal and transverse sections showed that this was not
the case but that they were Saccoglossus atagoensis ( Benham ).

Balanoglossus otagoensis, Beoham, 1899
Dolichoglossus otagoensis, (Benham) van der Horst, 1930
Saccoglossus otugoensis, ( Benham) van der Tlorst, 1059 (p. 399)

This is the first record of the species outside New Zealand. Three fairly com-
plete specimens and two fragments wore found under stones in about one foot of
water at low tide on the northern (more sheltered) side of Snapper Point Reef
(lat. 35" 17" S, long. 138° 26" 30” E), This is an extensive wave-cut platform
of almost horizontally bedded sandy limestone of Pliocene age. 1t is relatively
hare in parts but on its northern border and in some other regions, it is softer
and somewhat friable. Thus, along its northern margin, a secondary, narrow
reef flat hus been Formed about two feet below the general level of the main rect.
This is covered by about a foot of water at normal spring lows, One specimen
was found under a stone in a permanent rock peol about six inches deep on the
main reef surface.

It is a crawling rather than a burrowing species, as is S, qulakoeis and it
agrees closely with the description of 8. etagoensis as given by Benbam (1599).
and van der Horst (1930 and 1839). The points of undeniable resemblance are
asterisked in Table 1. Tn regard to the remaining points listed, the eollar is rather
shorter than it is broad in the proportion of abont 10 to 070, This may be due Lo
contraction in fixation. The specimens from Snapper Point are relatively immature
30 that the irregularity in the lateral genital bulges is not very apparent. In regard
to the presence of gland cells in the praboscis groove, van der Horst (1930) states
that they arc absent from the base of the groove and Lis Fig. 2 (p. 137) shows
them to be present in the lateral walls, This is the case in the Snapper Point speci-
mens too. However in his diagnosis of the species (1939) he says “Keine
Driisenzellen in der Epidermis in der dorsalen Furche”, which implies that they
are absent from the groove altogether. This seems to be an oversight as they are
present in the walls of the groove (though not at its base) in specimeny in the
author’s possession which were collected at Portobello, New Zealand. which is
close to the type locality of the species.

Van der Horst (1930 p. 139 and 1939 p, ﬁﬁl{ describes the buceal diverticu-
lum as having two marked flexures in front of the ventral diverticulum. This is
figured in his 1930 description (Fig. 4, p. 130), The Snapper Point specimens do
not have these marked flexures. It is felt that these may well be fixation artifacts
in van der Horst's speeimens,

In New Zealand, the species is found in amongst coralline algee at Wellington
and amongst the holdfasts of Macrocystis at Portobello. This shows it to be a
crawling rather than a burrowing species and indeed, Benham in hiv original
account of the species writes of it as crawling on a stem of veaweed,



I. M. THOMAS

papunor Apunjg uoy
-a@Ys sosoqord jo dn} rotrauy

HEET—U
-pearp eaong jo dip puodsy
A|I0HEIUL  SPUND  SR|OIAUOID

SaINX3)) payavl
mogHa i {[otRuE AL
-IRT AI1pA WIDU30AIP BT

eyrod ey
-UAA 0} JOUIIUE SHONURUOY JOU
:n:_.zu.ntaw.#m._ru _Hﬁ.uuﬁﬂ MO ﬁwﬂ:—_l—

Ajaes ynowt ot mwodo J0U $30p
WNN2RIaAIp [Bodng Jo Apae)y

$BULT JLUSIU0Y ()T
10 § Ul SI[OSNIT [RUIPOYTUOT

240018 51050q0xd [USIOD JO IST(
w jussord  spue@  [euuapdy

J[eway puw orw yiog
w apppdar AuBy Splo} [eiEan)

Pproi

wetyy  IwBuo[  ASUE  IR[OD

proiq se 8uo[ st noqe 12[10)

ﬂ.@o«&:: ‘g

snjpans °g

%

1

juod digys ‘Suop yim U0
(s srsoquad Jo dn Jously,

WIN[OOIIAAIP
[od1g JOJUOIf ul pajturt jou
SN[IDWIOLS al} JO SOA[BY OML,

AJIOUIBHIE  AOLIET 52I0%0Y
JOTIBIUR  UAg] [BIJUAA  DaNIBl
3m UINDEIIALD jeaong

SOONULIHOD
LWAIORISAIP (8301 Jo uawng,

A31Ar2 InoW 0Jul uado Acur
WIN[NOLIAAIP [B200G JO AJABD,

SBULL OINUAIOD §
10 € UL S9TOSDU [BUIPURBUOT,

240018 swsoqod [esiop
Jo aseq ur spuris [puepds ON

ajetuaj uf muwHDQ JE]
-nZaLy JO Wio§ Ul SPOY [BIUDL)

YeQuq] St Suo] sB noge aeflo
[ q oD

&mzucwﬁc ‘g

quiod davtjs “Buop yilm U0y
-apays spsoqoid jo dn topduy

WNnOTIAAIP [ed0ng
JO [[© ApIESU §I3A02 SD[IIWOTY

JyBrens
A[pARB[EI WINNOQISAP  [Radng

SNONUIRIOD
WNUIRIDATP [EO0Tg JO UsmIn]

§1080q0Ld

sguLl JIUBOU0I
01 03 L ul ppsnut Hmiﬁstmaoq

A[uo o[ewdy ur Sutrsaddn xuy

-nBal §¢0] 10 SI0UL SP[NJ [EHUSD)

proiq se Fua[ sg INOYE JT[OD
Saunga J JoULeIT

RYSNOYYISABWE °§

-SIPONIND 'Q PUR SRIDIIS 'S UNSMOYYISAIAW S ‘SISUAOFVI0 SNSSOJH000DS JO SOINjEIT INSOUTRIP JO uostudiuo
1 Y S s S 3 Al !

T 3T14VL



83

TWO SPECIES OF SACCOGLOSSUS

SRS pubjeaz MON PUv UBHENSHY IN0§ U8asq Ayepuns jo symod sajeoipuj

18NV nog .MH:U juadurp 1§

AIBA0 DUO T RAO 9dLL DIV 10 9
sotod AIvjuawpng

jo smed § 0} § pue serod (28
-eydosso juerd jo sued ¢ 01 g
SuUONPAs @ Ylm snBrydosag)
S[8 3o saed oF 0} g

SASpL (L)L Snonotdsuod wivg
SO[oSUWL  [RUTPIUBUO]  [RJUS A

ﬁvhcu aalau —._ww.uOmu UL S2131ARD QN

s1edwmoat ¢ Jussard
SOLIOIUISAN [BI)UDA PUB TESIOCT

Sau0Z Mmmﬂum@mﬂv JAT]

SO} [eruou Jo spuuaprdy

AyALd
MNOW jley INaqE 90BIqUS puw
Ie[jua Buoje Leam-j[Ey Jnoqe puay
-X3 uoR[ANs spsogord Jo suwro}]

uede[

s|8 3o sied 17 0) g

staoyomy g

snpans °§

I
i

BI[ENSOLY (IUOG “Jjus)
JUODUIA 3§ put PURESZ MmaN

AIBAO OUO T

eAO adix § ueyl Aol TUop[ag,

satod peaeydosso 3o ard sup,
suones g s snfegdosa()
SIS 3o sired €] 03 T,

saBpu

[€X0)8] tIOf JOU Op Nunn Jo
SS[ISNUL  [eNIPMIISUO] TENUBA 4

P102 salau —zmhcwu ui sanraeyy,

Jusqe
SLIDJUSSOUL [RNUIA PUE [BSIO(]

sauoz [ewnapide aaxyy,,
SSAUNOT] [Puiou Jo suwsprd
P 30 ¢ Tdde

IB[[O> 3O
Pue Ispuly yrweal ﬁuﬂﬁ .—d«ﬁCNﬁCﬂ
EOum_“mV_”m m.ﬁUmOn_.C.HQ. wc SUIOH ,,

SSU0ED0 g

ASI0Y10
mO w@m Oﬁﬁ o) orssnyy EH@@Q;._

uo1v0TY

satod
[eeBeydosao jo smed 5 noqy

suomoes £ yim sudeydosa()

S[II5 jo sxed (g noqy

yunag,
pioo salsu [esiop ug Santar)

a3ardwonut g quosaxd
SOLISHISSIL [BIIUDA PUR [ESIO(]

(rar e¢y¢g)
P A39A shuanprdy

1njj07

wysmoyyosazm g




84 I, M. THOMAS

REFERENCES

BenuAM, W. B. (1899). Balanoglossus otagoensis nsp. Quart. J. Micr. Sci. 42: 497-504.

BrameBeLL, F. W. R. and CoLg, H. A, {193%a}. The preoral ciliary organ of the Enteropneustu
its occurrence, structure and possible phylogenetic significance. Proc. Zool. Soc. London.
B., 109, 181-193,

BrameeLL, F, W. R. and CoLg, H. A, (1939b). Saccoglossus cumbrensis spa., an Enteroprieust
occurring in Wales, Proc. Zool, Soc. London. B., 109, 211-236,

Branmprerr, F. W. R. and Goopmart, C. B. (1941). Saccoglossus horsti spa., an Enteropnenst
gerurring in the Solent. J, Mar. Biol. Ass. UK. 25, 283-301.

Bunprx-Joxes, C. and PaTrc, A, M. (1960). A revision of the genus Saccoglossus (Entero-
pnensta) in British waters. Proe, Zool. Soc. Lond., 134, 635-645.

Horst, C. J. van der (1930). Observations on some Enteropneusta. (Papers from Dr. Th.
Mmtenssen’s Pacific Espedition 1914-18). Vidensk, Medd, naturh. Foren. Kobenhavn.
87, 135-200.

Horst, C. ]. van der (1939), Hemichordata, Bronns Klassen u, Ordnungen des Tierreichs
Bd. 4, Abt. 4, Buch 2, Tiel 2,

LepiNcHAM, Isaser, C. and WeLLs, G. D, (1942). Narcotic for marine inverlebrates. Nature,
London, 150, 121-22.

SpeNcEL, J. W, (1893). Die Enteropneusten des Galfes von Neapel. Fauna u. Tlora des Golfes
von Neapel. Monogr. 18,

TroMas, I M. (1956). Sueccoglossus apuntesis a new species of Entcropneust from South
Australia, Trans, Roy. Soc. S. Aust. 79, 167-176. |



